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complex ores rich in zinc blende (natural zinc sulphide). These 
ores are roasted until the blende is converted into oxide and are 
then treated with sulphuric acid. In  the United States, zinc 

‘white of inferior quality and natural oxides of zinc are sometimes 
used. It is also possible to employ zinc scraps dissolved in 
sulphuric acid. The crude solution of zinc sulphate is placed in 
a vat and mixed with granulated zinc or zinc scraps, which 
precipitate any copper and lead which may be present. The 
clear liquid is decanted and boiled with an admixture of chloride 
of lime, which oxidizes and precipitates the salts of iron and 
manganese as insoluble oxides. The mass is passed through a 
filter press and the clear liquid is collected in reservoirs. 

In  order to produce lithopone the solutions of zinc sulphate 
and barium sulphide are mixed in the desired proportions in a 
precipitating vat. The mixture is heated by steam for some 
time and the precipitate formed is separated in a filter press and 
washed with water. The drying is effected continuously in 
drying tunnels provided with blowers and heated by steam. 
The precipitate is placed in layers on wooden shelves in cars, 
which are drawn through the tunnel. 

The ovens 
are heated with charcoal or now, preferably, by recuperating 
gas generators (Fig. 4). The hot hard mass resulting is quenched 
in cold water, which causes it to crumble. I t  is again filtered 
out and dried, and is then pulverized and sifted. In  general 
the final grinding is applied to the moist product before the final 
drying, unless it is possible to employ dry grinding in a tube mill 
of the Hardinge type. 

The dry product is heated to a dull red in muffles. 

THE POLLUTION OF STREAMS BY SPENT GAS LIQUOR. 
H. M. M. Wilson (Industrial Hygiene Section, Royal Sanitary 

Institute, York, July 31,  1912) states that hitherto the large 
quantities of gas liquor produced in the manufacture of gas in 
England were regarded entirely as trade refuse, but are now 
considered of value, as considerable profit is derived from the 
recovery of ammonia from the liquor. The ever-increasing 
production of gas liquor is not dependent upon the manufacture 
of gas for illuminating purposes, but is also due to improved 
methods of coke manufacture and to the increased manufacture 
of power gas. Gas liquor contains ammonia in a free state and 
in combination with acids; this is recovered by distillation in 
two stages: by means of live steam and afterwards with the 
addition of lime. The hot vapors which pass from the still 
through sulphuric acid are cooled and condensed in a series of 
pipes into a grossly polluting liquid (“devil water”). This 
liquor is sometimes discharged as refuse, but is generally re- 
turned to the storage tank for gas liquorg and is circulated again 
through the still. The bulk of the refuse comes from the still, 
being spent gas liquor after the ammonia has been expelled, 
along with l i e  added during the process. The spent gas liquor 
leaving the ammonia stills is a light brown liquid, of a tempera- 
ture of some IOOO C.,‘ turbid from particles of spent lime and 
tarry matters, and having a peculiarly offensive odor; it  is 
strongly alkaline and exceedingly hard. The effect of a discharge 
like this upon a small stream is disastrous, the water being 
rendered poisonous, offensive, discolored, and unfit for ordinary 
use. Moreover, the great capacity of the refuse for absorbing 
oxygen is very detrimental to the stream in preventing self- 
purification. The purification of this kind of refuse has been a 
problem difficult to solve. I t  is easy to eliminate suspended 
solids by means of settling tanks; but these, though objection- 
able, are innocuous compared with the matters in solution. 
When diluted, the liquid is amenable to treatment on biological 
filters. Fowler has constructed a percolating filter of some- 
what coarse material, g feet deep, and prepared it either by using 
material which had previously formed part of a sewage filter or 
by ripening the filter by the application of a weak sewage until 
nitrification was induced. To such a filter he has applied spent 

liquor from gas-works-clarified by settlement and diluted to 
IO times its original volume either with clean water or with 
filter effluent-at the rate of IOO gallons of the diluted liquor 
per square yard per day. This treatment effects a marked 
reduction in the oxygen absorbed figure, and sulphocyanides and 
phenols are also greatly reduced. However, the cost of carrying 
out the Fowler process is considerable, z to 3 cubic yards of 
filtering material being required for every IO gallons of the crude 
refuse produced daily. For a battery of 40 coke ovens yielding 
20,ooo gallons of spent liquor daily, nearly 1/2 acre of filter 6 to g 
feet deep would be required; even after this purification, the 
liquor would still deleteriously affect a pure stream of small 
volume. I t  could, however, be used for many colliery purposes, 
e. g., coke quenching and coal washing. Two methods of partial 
purification of spcnt liquor have been introduced by J. Rad- 
cliffe, who claims that all solids in suspension, all free lime, all 
hydrocyanic acid, 70 per cent. of the sulphocyanides, and 60 
per cent. of the solids in solution, can be removed, and that the 
oxygen absorbed figure can be reduced by 75 per cent. In some 
collierix, the spent gas liquor is discharged into old pit workings, 
while in others the refuse is disposed of by passing it into trenche‘s 
on the top of the spoil bank. Direct evaporation of the refuse 
in specially constructed furnaces has also been adopted in several 
instances. The latest developments in coke-oven plants will 
reduce the volume and alter the character of the refuse, so that 
the problem will be made easier. 

THE MELTING POINTS OF FIRE BRICKS. 
Kanolt (1. Wash. Acad. Sci., 2 ,  No. 14, 337) has determined 

the melting points of fire bricks, taking as the melting point the 
lowest temperature a t  which a small brick piece could be dis- 
tinctly seen to flow. The experiments were conducted in an 
Arsem graphite resistance vacuum furnace, and the samples, 
which were from I to 2 cm. in diameter, were usually enclosed 
in a refractory tube to protect them from reducing gas and were 
heated a t  the rate of about I O O  F. per minute when near the 
melting point. The temperatures were determined by means 
of a Morse optical pyrometer of the Holborn-Kurlbaum type. 

It was found that in the case of certain bricks made of hetero- 
geneous material of relatively low melting point, the melting 
points were slightly higher after six hours’ heating to I j j O O ,  

apparently as the result of the gradual running together of dis- 
similar particles to form a mixture having a higher melting point 
than.the most fusible of the original materials. 

The results are summarized in the following table: 
MELTING POINTS OF FIRE BRICKS. 

Number of Melting point 
Material. samples. Centigrade. 

mean 1649 
1555-1725 

1565-1785 
1077-1 705 

Bauxite brick.. . . . . . . . . . . . , . . . . . , 
Silica brick. . . . . . . . . . . . . . . . . . . . . 
Chromite brick . . . . . . . . . . .  1 2050 
Magnesia brick . . . . . . . . . .  1 2165 
Kaolin. . . . . . . . 3 1735-1740 
Bauxite. . . . . . . . . 1 1820 
Bauxite c lay. ,  . , . , . , . , . . . . , . . . . . . . 1 1795 
Chromite., , . . . , . , . , , , . , . . . . . . . . . 1 2180 

2010 
Pure silica., . . . . . . . . 1750 

8 
3 

The value 1 7 j o O  given for silica is not the true melting point, 
but represents approximately the temperature at which the 
silica flows distinctly. I t  was found that silicon carbide does not 
meltbelow 2 7 0 0 ~ ;  it becomes unstable a t  much lower temperatures. 

“PERSIL” AS A BLEACHING AGENT. 
According to Revue Sci., 13, 407, sodium perborate, under the 

name of “Persil,” is now used for bleaching linen. A solution of 
sodium perborate heated to 60’ C. gives sodium metaborate and 
oxygenated water. For bleaching cotton, it is first boiled with. 


